コウジュン ニ テンカイ シタ ゼンカシキ オ シヨウシナイ GBICGSAFE ホウ ノ コウアン カガク ギジュツ ケイサン ニオケル リロン ト オウヨウ ノ シンテンカイ by 藤野, 清次
Title降順に展開した漸化式を使用しないGBiCGSafe法の考案(科学技術計算における理論と応用の新展開)
Author(s)藤野, 清次








A proposal of GBiCGSafe method
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Abstract:
We consider to solve a linear system of equations $Ax=b$ by iterative method. Product-
type of iterative methods such as GPBiCG, BiCGSafe and GPBiCGAR method constimte a
polynomial list by multiplying Lanczos polynomials by acceleration polynomial. In this paper,
we focus on the order of the development of recunence for GPBiCG method and propose a
GPBiCGSafe method by improving GPBiCG AR method. Through numerical experiments,













$Ax$ $=$ $b$ (2.1)




$r_{n}^{BiCG}$ $=$ $R_{n}(A)r_{0},$ $p_{n}^{BiCG}=P_{n}(A)r_{0}$ . (2.2)
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(A) $P_{n}(A)$
$R_{C}(\lambda)$ $=$ 1, $P_{0}(\lambda)=1$ , (2.3)
$R_{n}(\lambda)$ $=$ $R_{n-1}(\lambda)-\alpha_{n-1}\lambda P_{n-1}(\lambda)$ , (2.4)
$P_{n}(\lambda)$ $=$ $R_{m}(\lambda)+\beta_{n-1}P_{n-1}(\lambda),$ $n=1,2,$ $\ldots$ . (2.5)
$BiCG$ $\{r_{0}^{BiCG}, r_{1}^{BiCG}, \ldots, r_{n}^{BiCG}\}$




$\lambda$ $\{G_{n}(\lambda)\}$ $\{H_{n}(\lambda)\}$ ( )
$H_{0}(\lambda)$ $=$ 1, $G_{0}(\lambda)=\zeta_{0}$ , (2.7)
$H_{n}(\lambda)$ $=$ $H_{n-1}(\lambda)-\lambda G_{n-1}(\lambda)$ , (2.8)
$G_{n}(\lambda)$ $=$ $\zeta_{n}H_{n}(\lambda)+\eta_{n}G_{n-1}(\lambda),$ $n=1,2,$ $\ldots$ . (2.9)
(2.8) (2.9) $H_{n}$ $G_{n}$ $H_{1}arrow G_{1}arrow H_{2}arrow G_{2}arrow H_{3}arrow G_{3}arrow\cdots$
(2.8) (2.9) GPBiCG
$\{G_{n}(\lambda)\}$
$n$ $G_{n}(\lambda)$ $(n+1)$ $H_{n+1}(\lambda)$
$G_{n}(\lambda)$ $=$ $-(H_{n+1}(\lambda)-H_{n}(\lambda))/\lambda$ (2.10)
$\{H_{n}(A)\}$ 3
$H_{0}(\lambda)$ $=$ 1, $H_{1}(\lambda)=(1-\zeta_{0}\lambda)H_{0}(\lambda)$ , (2.11)










$\lambda G_{n}R_{\eta+2}$ $=$ $(H_{n}-H_{n+1})R_{\eta+2}$
$=$ $H_{n}(R_{\eta\eta+1}-\alpha_{n+1}P_{n+1})-H_{n+1}(R_{n+1}-\alpha_{n+1}P_{n+1})$ (2.13)
$\lambda G_{n}P_{n}$ $=$ $\lambda P_{n}(\zeta_{n}H_{n}+\eta_{n}G_{n-1})$
$=$ $\zeta$n $\lambda$HnPn $+\eta$n $(\lambda$Gn$\underline$ ll $+\beta_{n-1}\lambda G_{n-1}P_{n-1})$














$\lambda G_{n}P_{n}$ $=$ $\lambda P_{n}(\zeta_{n}H_{n}+\eta_{n}G_{n-1})$





Nehalem(CPU: Intel Xenon $X5570$,
:2.93GHz, : $24Gbytes$, OS :RedHat Entelprise Linux 5.6)
Fortran90 ”-O3”
$b$ $\hat{x}=(1,1, \ldots, 1)^{T}$ $b=A\hat{x}$
2 : $||r_{k+1}||_{2}/||r_{0}||_{2}\leq 10^{-10}$ $x_{0}$ $0$
1.0
10000 GPBiCG AS-GPBiCG-vl AS-GPB$iCG_{-}v2$
GPBiCGAR GPBiCGSafe BiCGSafe 6
ILU(0) $r_{0}^{\star}$ $r_{0}$
3.2
1-2 5 ILU(0) $\max$”
“TRR” (True Relative Residual)
$\log_{10}(||b-Ax_{k+1}||_{2}/||b-Ax_{0}||_{2})$
2 TRR $10^{-9.60}$
( TRR ) 3 5
( ) 4 6
33
6$\bullet$ GPBiCGAR GPBiCGSafe BiCGSafe 3
$\bullet$ AS-GPBiCG-vl bcircuit, $sme3$Dc 2 AS$-GPBiCG_{-}v2$
$sme3Db$ 1 GPBiCG $sme3Db$ 1
$\bullet$ 17 GPBiCGSafe
8
$\bullet$ GPBiCG AS-GPBiCG-vl, $-2$ 1
2 GPBiCG
$\bullet$ bcircuit GPBiCGSafe GPBiCG-AR
10%





Table 2: 6 ILU(O) (cont’d)
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